Rifampin induces alterations in mycophenolic acid glucuronidation and elimination: implications for drug exposure in renal allograft recipients.
Exposure to mycophenolic acid (MPA) and its main metabolites (MPA 7-O-glucuronide [MPAG] and MPA acyl-glucuronide [AcMPAG]) is characterized by a large interindividual and intraindividual variability, resulting in part from variability in glucuronidation (via uridine diphosphate-glucuronosyltransferase isoforms) and excretion via multidrug resistance-associated protein 2 (MRP2). It can be hypothesized that drugs interfering with glucuronidation and excretion will alter (Ac)MPA(G) exposure. This prospective, open-label, nonrandomized, controlled pharmacokinetic interaction study included 8 stable renal allograft recipients, all treated with mycophenolate mofetil. Rifampin (INN, rifampicin), administered once daily (600 mg/d) for 8 days, was used as the probe drug because of its known effects on both uridine diphosphate-glucuronosyltransferase activity and MRP2 transport capacity. A 12-hour pharmacokinetic time-concentration profile was assessed before rifampin administration was started, and this was repeated on the last day of rifampin administration. Total and free MPA, MPAG, and AcMPAG concentrations in plasma and urine were measured by use of HPLC with tandem mass spectrometry detection. Total MPA area under the plasma concentration-time curve (AUC) from 0 to 12 hours decreased significantly after rifampin coadministration (17.5% decrease [95% confidence interval (CI), 5.18%-29.9%]; P=.0234). This was mainly a result of a decrease in total MPA AUC from 6 to 12 hours (32.9% decrease [95% CI, 15.4%-50.4%]; P=.0078), representing decreased enterohepatic recirculation. Free MPA AUC from 6 to 12 hours decreased significantly, by 22.4% (95% CI, 4.71%-49.5%; P=.0391). Total MPAG and AcMPAG AUC from 0 to 12 hours increased by 34.4% (95% CI, 13.5%-55.4%; P=.0156) and 193% (95% CI, 30.3%-355%; P=.0078) respectively. Urinary recovery of MPAG and AcMPAG increased significantly (P=.0078), but renal clearance of these glucuronides did not change after rifampin coadministration. This study demonstrates an interaction between mycophenolate mofetil and rifampin, which is a result of induction of MPA glucuronidation and possibly also rifampin-associated alterations in MRP2-mediated transport of MPAG and AcMPAG. This interaction should be taken into account when rifampin or other drugs influencing pregnane X receptor activity are coadministered with mycophenolate mofetil.